Introduction
According to the National Institute of Health Dr. Ricardo Jorge, Center for Epidemiological Surveillance of Communicable Diseases (Ministério da Saúde, 2015) , progress has been made in the evolution of the epidemics; however, the human immunodeficiency virus (HIV) and the acquired immunodeficiency syndrome (AIDS) are still one of the main health issues among young people. In Portugal, 32.7% of infected individuals are aged between 15 and 29 years and 14.1% between 15 and 24 years (Ministério da Saúde, 2015) . Male individuals infected through sexual intercourse (SI) with men correspond to 42.7% of cases. In 2014, the median age at the time of diagnosis was 38 years (Ministério da Saúde, 2015) . Among newly diagnosed individuals, the percentage of late presenters is 48% (World Health Organization, European Centre for Disease Prevention and Control, 2016) . In other words, an infection diagnosed between 30 and 40 years of age corresponds to an infection acquired around the age of 20 years or less. Portugal continues to have one of the highest HIV incidence rates in the European Union: 6 th position in the European Union (EU) and in European Economic Area (EEA), with 9.5 cases/100,000 inhabitants in comparison to 5.8 in the EU/EEA (World Health Organization, European Centre for Disease Prevention and Control, 2016) . The literature suggests that adolescents and young adults (13 to 24 years of age) are more likely to take risks in comparison to older people and are less likely to consider themselves as vulnerable to risks (Centers for Disease Control and Prevention [CDC], 2012; Steinberg, 2008) . This study aims to assess the effectiveness of an educational program to reduce risky sexual behaviors. Its specific objectives include: To determine the prevalence of sexual behaviors among higher education students; to increase the level of knowledge about HIV and the perception of HIV risk in the intervention group; to improve prevention behaviors, such as using condoms, reducing the number of occasional partners, and increasing the knowledge of HIV status in the intervention group; to assess the maintenance of benefits in the intervention group at the 36-month post-intervention follow-up (magnitude and consistency of outcomes).
Background
There is increasing evidence that well designed, targeted, theory-based behavior change interventions can be effective in reducing the spread of HIV; however, each behavior is unique and there is only a limited number of theoretical variables that serve as determinants for a given behavior (Fishbein, 2000) . In Portugal, in a study with higher education students aged between 18 and 35 years, older young people reported more often to have SI with another person while being in a relationship, occasional sexual partners, more than three occasional sexual partners over the past year, and SI under the influence of alcohol or other substances (Reis, Ramiro, Matos, & Diniz, 2012) . No explanatory model of risk and protection or even of sexual behaviors has been used in a consistent manner. Attitudes, social norms, self-efficacy, knowledge, parent-children relationship, and school connection have been used as predictors of unprotected sex, sex under the influence of substances, early sexual initiation, and diagnosis of sexually transmitted infections (STIs). However, results have been inconsistent to identify the most significant set of predictors influencing each indicator or outcome of risky sexual behavior. Given that different indicators are important for different behaviors, interventions must focus on multiple processes, in order to achieve maximum impact (Shneyderman & Schwartz, 2012) . Indeed, Cunha-Oliveira (2013) observed that those who do not adhere to intervention programs are those who would need them the most.
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Research questions
What is the impact of the intervention program on higher education students' sexual behavior changes over time?
Methodology
This is a prospective cohort study with a quasi-experimental design. The study population consisted of higher education students of the University of Coimbra, Aveiro, and Beira Interior, attending the 1 st year of their degree. Three procedures were used for sample selection. The academic training area was divided into two strata -health and nonhealth -using the stratified random sampling technique. The degrees in each stratum were randomly selected. The health area included students of the Medicine, Pharmaceutical Sciences, and Nursing degrees; the non-health area included students of the Economics, Sociology, Law, Psychology, and Engineering degrees. Students were then recruited using a convenience sampling technique. A total of 1,368 students were recruited, and 65 were excluded (26 for being over 24 years of age, 17 for not having signed the informed consent form, and 22 for having incorrectly completed the questionnaire). The final sample was composed of 1,303 students. Students were recruited between December 2009 and February 2010. The intervention and control groups were created after the first questionnaires were distributed ( Figure 1 ).
For reasons of logistics and accessibility, and for being easier for the researcher to monitor the process, the intervention group was composed of students from the various faculties or schools of the University of Coimbra who were willing to participate and participated in the training. The group was composed of the remaining students in the sample of the University of Coimbra and the students in the samples of the Universities of Aveiro and Beira Interior. Students in the intervention group were informed by email of the date, time, and venue of the training sessions and of when the subsequent questionnaires would be distributed. There were three follow-ups. The last follow-up occurred between March and June 2013 (Figure 1 ). The evaluation process was monitored as follows: the prospective measurements were done at baseline (T0) for both groups, and in the post-intervention (T1), 6 months (T2), and 36 months (T3) post-intervention followup for the intervention group. The control group was assessed at the 36 months followup (T3; Figure 1 ). Students completed the questionnaires in a classroom, in the presence of the researcher and the professor, after having agreed to participate in the study and signed the informed consent form. The data collection tool was designed for this study, taking into account the conceptual basis of the study and the training objectives. Clinical questions were included (physical symptoms, sexual history, risky sexual behaviors, and sexual Impact of an educational intervention program on the sexual behaviors of higher education students orientation). The perception of infection risk was assessed using a 5-point Likert scale (1 -no risk to 5 -high risk) and indicators of knowledge about HIV transmission and prevention, through 15 true/false questions (WHO, 2004) . The psychometric characteristics of the instrument, namely its validity and test-retest reliability, were analyzed over a period of 2 weeks, with 142 students (approximately 11% of the sample). Kappa coefficient of agreement ranged from substantial to almost perfect. In the same way, intra-class correlation coefficients (ICC) for numerical answers ranged from substantial to almost perfect (ICC = 0.76 to 0.89). In addition, Pearson's correlation coefficients (r) ranged from moderate to strong (0.42 to 1). The intervention group consisted of students from the health and non-health areas. For each group, four bi-weekly 2-hour sessions were held, in a total of 8 hours each. The training program was designed and implemented by the researcher. The design of the training program took into account the gaps in the knowledge about HIV and risk factors found in the answers to the first questionnaires applied (T0). The intervention modules addressed were epidemiology of STIs; risk behaviors; development of skills, decision-making, and negotiation; and cognitive skills and behavioral performance. The theoretical framework was based on a combination of two theoretical models widely used in research on HIV prevention, particularly with regard to behavioral change: the AIDS Risk Reduction Model (Catania, Kegeles, & Coates, 1990) and the information-motivation-behavioral skills model (Fisher & Fisher, 1992 ). Both models have been useful in explaining and predicting behaviors for prevention of HIV infection, namely the use of condoms. The intervention was designed with the purpose of increasing knowledge about HIV/AIDS, reducing risky sexual behaviors (HIV test), and developing other behavioral skills (using a condom and reducing the number of sexual partners). An explanatory and interactive methodology was used. The sessions were planned using various techniques, such as watching and discussing campaigns and news about HIV, identifying misconceptions and incorrect attitudes towards HIV and its protective factors. The discussion and performance of the modeled behaviors were planned to contribute to empowerment. The effectiveness of the intervention was analyzed for 36 months, in four measurement moments. A binary logistic regression was performed to explore the magnitude of associations between primary outcomes and exposure to the intervention. Adjusted odds ratio (ORa) was used to measure the effect size of the program. The IBM SPSS 19 software was used for statistical analysis. The confidence interval (CI) was set at 95%. Outcome indicators: use of condom in the last sexual intercourse (SI) with a stable and/ or occasional partner; number of occasional sexual partners in the past 12 months; and HIV testing. The study was approved by the Ethics Committee of the Faculty of Medicine of the University of Coimbra (010-CE-2010). Participants' recruitment and instrument application were approved by the rectors of the universities and directors of the faculties. The confidentiality of the answers was ensured by assigning a code to each questionnaire.
Results
The sample of 1,303 higher education students in the first year was distributed as follows: 42.5% from the University and Polytechnic Institute of Coimbra, 31.8% from the University of Aveiro, and 25.6% from the University of Beira Interior. The distribution by age varied between 18 and 24 years (M = 18.71, SD = 1.20). The distribution by gender showed a predominance of women (63.9% of women vs. 36.1% of men), as it is usual in higher education populations. With regard to the academic training area, 53.7% were enrolled in health-related degrees and 46.3% in non-health degrees. The analysis of the sampled subjects' sexual behaviors (Table 1) showed that the mean age at first SI was 16.56 years, SD = 1.40 (M = 16.38 and SD = 1.53 for men and M = 16.68; SD = 1.29 for women). It should be noted that 6.1% of the participants reported having had their first SI before the age of 15 (9.32% of men and 3.94% of women) ( Table 2 ). The mean number of sexual partners in lifetime was M = 2.27, SD = 2.49 (M = 3.04 and SD = 3.29 for men and M = 1.74 and SD = 1.52 for women). As to the number of sexual partners in the past 12 months, the mean was 1.31, SD = 1.30 (M = 1.51 and SD = 1.59 for men and M = 1.17 and SD = 1.03 for women).
As shown in Table 2 , 72.8% of the participants used a condom in the last sexual intercourse with a stable partner (76.4% of men and 70% of women) and 82.2% used it in the last sexual intercourse with an occasional partner (85.9% of men and 76.2% of women). With regard to HIV testing for diagnosis of HIV status, 10.7% of the respondents had been tested (8.9% of men and 12% of women). As for selfreported STIs (presence of symptoms, such as abnormal vaginal discharge, and past or present diagnoses), 10.2% of respondents reported having, or having had, a STI or symptoms (1.5% of men and 15.2% of women). This discrepancy may be explained by the overvaluation of vaginal discharge. A more detailed analysis revealed that 106 of the 831 young women (12.75%) reported having or having had abnormal vaginal discharge. When the answer abnormal vaginal discharge is deleted, the percentage of STIs diagnosed in the sampled women is 2.41%. With regard to the indicator of SI under the influence of alcohol or other substances, 21.6% of the respondents reported this behavior (35.3% of men and 12% of women). The results on the equivalence between groups before the intervention are shown below ( 69.9%; p = 0.41). In relation to HIV testing, both groups were also similar (11.3% vs. 10.8%; p = 0.85). With regard to other indicators, the intervention and control groups were not homogeneous, particularly regarding the mean number of sexual partners in lifetime (M = 1.72 vs. M = 2.38, respectively; p < 0.001), the mean number of sexual partners in the past 12 months (M = 1.13 vs. M = 1.34, respectively; p = 0.02), and sexual intercourse with occasional partners in the past 12 months (12.0% vs. 25.2%, respectively; p = 0.00). Table 4 shows that 82.3% of young people in the intervention group and 87.3% of young people in the control group had already participated in HIV/AIDS prevention programs in secondary education. It also shows that 90.7% of young people in the intervention group and 92.7% in the control group had received information on HIV/ AIDS prevention through the media, and that 72.6% of young people in the intervention group and 75.5% of young people in the control group had been exposed to prevention messages through billboards. However, when questioned about whether they remembered the last STI/HIV/AIDS prevention message, only 27% of young people in the intervention group and 27.7% of young people in the control group answered affirmatively. The
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Chi-squared test showed that the groups are homogeneous in terms of the variables under analysis, since the p values are nonsignificant. Table 5 shows an increase in risk perception in the intervention group between baseline (T0) and follow-up at 36 months after the intervention. It also shows an increase in SI under the influence of alcohol in both groups, particularly in the control group. With regard to the knowledge about the infection, Table 5 shows an increase in both groups.
To assess the impact of the training intervention, the ORa was calculated for the variables: SI with an occasional partner in the past 12 months; use of condom in the last SI with a stable and occasional partner; and HIV testing. These variables are considered primary outcomes (Table 6) . The values used were those observed at the final follow-up (36 months). As regards HIV testing, for male subjects, the ORa between participating/not participating in the training intervention and having done the HIV test was ORa = 7.59, 95% ; p < 0.001. This value is statistically significant and points to the idea that those who participated in the training intervention are more likely to have been tested for HIV. In female subjects, the adjusted odds ratio between participating/not participating in the training intervention and having used a condom with a stable partner was ORa = 3.86, 95% CI [2.51 -5.95]; p < 0.001. This value is statistically significant and points to the idea that those who participated in the training intervention are more likely to have been tested for HIV. Regarding SI with an occasional partner in the past 12 months: in male subjects, the adjusted odds ratio between participating/not participating in the training intervention and having had SI with an occasional partner was ORa = 0.41; 95% CI [0.14 -1.21]; p = 0.106. This value is not statistically significant. In female subjects, the adjusted odds ratio between Table 5 Behavioral and knowledge indicators at baseline and 36 months after the intervention participating/not participating in the training intervention and having had SI with an occasional partner was OR a = 2.26; 95% CI [1.17 -4.37]; p = 0.015. This value is statistically significant and points to the idea that those who participated in the training intervention are more likely to not having had SI with an occasional partner.
As regards the use of condom in the last SI with a stable partner: in male subjects, the adjusted odds ratio between participating/not participating in the training intervention and having used a condom with a stable partner was ORa = 4.61, 95% CI [1. 31 -16.20] ; p = 0.017. This value is statistically significant and points to the idea that those who participated in the training intervention are more likely to use condoms. In female subjects, the adjusted odds ratio between participating/ not participating in the training intervention and having used a condom with a stable partner was ORa = 2.20 95% CI [1.35 -3.58]; p = 0.002. This value was statistically significant and points to the idea that those who participated in the training intervention are more likely to use condoms. Regarding the use of condom in the last SI with an occasional partner: in male subjects, no significant association was found between having participated in the training intervention and having had one or more occasional sexual partners in the past 12 months. The odds ratio reflects the same conclusion, ORa = 0.95; 95% CI [0.88 -1.07]; p = 1.000. In female subjects, the adjusted odds ratio between participating/not participating in the training intervention and having had SI with an occasional partner was ORa = 2.84; 95% CI [0.28 -28.37]; p = 0.375. This value is not statistically significant.
Discussion
In general terms, the data in this study are consisted with those of other studies with higher education students, in particular as regards the age of sexual initiation, number of sexual partners, use of condoms, HIV testing, and SI under the influence of alcohol and other substances. The usual gender differences were also found in this study (Reis, Ramiro, Matos, & Diniz, 2012) . The majority of behavioral indicators were similar at baseline, providing more confidence to the analysis of the outcomes at the 36-month follow-up. The respondents gave little mention to the campaigns. When asked at baseline about whether they remembered the last STI/HIV/ AIDS prevention message, only 27.0% of young people in the intervention and control group recalled it. In a study with a sample of (Oliveira, 2008) . The use of shocking pictures to convey information, such as the use of pictorial warnings on tobacco packets in many countries, does not seem to have an effect on those who need it the most, mainly reaching, and in an initial phase, those who never smoked or smoke occasionally, having no significant impact on regular smokers (Humphris & Williams, 2013) . The perception of STI risk is essential to assess the actual risk of sexual behaviors (Sychareun, Thomsen, Chaleunvong, & Faxelid, 2013) . In fact, the major barrier to HIV testing is the denial of HIV risk (Deblonde et al., 2014) . These results reveal that risk perception at baseline is low, and that only 10.7% of participants had been tested for HIV. A study with higher education students showed that respondents had no intention of being tested for HIV nor did they intend to ask their partner (Matos, Reis, Ramiro, & Equipa Aventura Social, 2012 ). An increase in risk perception was found in the intervention group. The change in the perception of HIV risk among young people has been observed in surveillance studies. Young people born between 1963 and 1980, most of whom began their sexual lives before 1996, when HIV mortality was high, may have integrated HIV risk into their representations and behaviors. However, most of the respondents, born in and after 2001, had their first sexual intercourse after the introduction of the antiretroviral therapy, which may have changed the way HIV and AIDS were perceived by the general public and portrayed in the media (Beltzer et al., 2013) . The intervention group also showed an improvement in the level of knowledge about HIV prevention and transmission. Although the control group improved their knowledge score, it should be noted that there are still basic gaps in key issues related to the risk of infection, which has an impact on the implementation of prevention measures. (Pedlow & Carey, 2003) . A limitation may be related to a bias associated with the groups, because at baseline they are not entirely homogeneous in terms of the variables under analysis. Of the 1,303 participants at baseline, 81.5% of them remained in the intervention group at the 36-month follow-up. The retention rate was 95.13% in the 6-month follow-up and 88.82% at the 36-month follow-up. In the control group, the retention rate was 79.78% at the 36-month follow-up. These retention rates are higher than the 70% rate, which is usually considered a satisfactory retention rate, and have a difference below 10% between groups, thus ensuring the necessary reliability in result analysis.
Conclusion
These results suggest that the program had an immediate and long-term prevention effect, improving short-and long-term protective behaviors, namely in what concerns the use of condom with a stable partner in the last SI, HIV testing in both men and women, and women having less occasional partners in the past 12 months. Knowledge about HIV infection and risk perception also improved. It seems that the intervention on the use of condom with an occasional partner had no particular impact on men, who have more occasional partners. The intervention also had no impact on the number of occasional partners in the past 12 months. However, the deterioration in the indicators of sexual behavior measured over the period of 36 months in the control group is worrying. Since the participants were recruited among higher education students attending the 1 st -year of their degree, the sample meets two categories -Peer group and Social networkto the extent that they knew and interacted with each other prior to the study. In this way, although this type of study does not have the means to carry out this evaluation, it would be interesting to study the likelihood of the participants in the intervention group disseminating the positive outcomes of the intervention to the control group. Influential people in society may be useful in the dissemination of information on prevention through their networks and become the target of prevention measures.
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